Hyaluronic Acid Hydrogels Formed in Situ by Transglutaminase-Catalyzed Reaction.
Enzymatically cross-linked hydrogels can be formed in situ and permit highly versatile and selective tethering of bioactive molecules, thereby allowing for a wealth of applications in cell biology and tissue engineering. While a number of studies have reported the bioconjugation of extracellular matrix (ECM) proteins and peptides into such matrices, the site-specific incorporation of biologically highly relevant polysaccharides such as hyaluronic acid (HA) has thus far not been reported, limiting our ability to reconstruct this key feature of the in vivo ECM. Here we demonstrate a novel strategy for transglutaminase-mediated covalent linking of HA moieties to a synthetic poly(ethylene glycol) (PEG) macromer resulting in the formation of hybrid HA-PEG hydrogels. We characterize the ensuing matrix properties and demonstrate how these cytocompatible gels can serve to modulate the cellular phenotype of human mammary cancer epithelial cells as well as mouse myoblasts. The use of HA as a novel building block in the increasingly varied library of synthetic PEG-based artificial ECMs should have applications as a structural as well as a signaling component and offers significant potential as an injectable matrix for regenerative medicine.